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[fflflFlt$©16EB] 
T> 

7 4 ;UASC&ft$ft«tt?ft<t&£|«©|6H©tt?# 

fcfcl£*3#3fctt©»/MG3s*fc» 

±E«'J^ JSC «k o TlgffeS ftfcttSttfcft g* U 

±tBsumj-if *> tht> s * s ±i3-f * - s?e^ ft Ett-r 

±E*f'J^*JKx ±Ba**?;fttf±EB«*afc«lf 10 

I3»¥#«s«sifl«ucia»qii6a*p{ jot??*. 

a»l/>X*6©«5(*:*«fta«-*ffi«K:E«*ftx 

±E«^**JRS:J:oT|g«*ftfca9(**fta*U 

±E«** ; ?*' £> ffi* Sft 5 ±E-f * -3>flW* Bltl- 20 
SE«#®fc, 

±E»/h#5** % ±B»M^ ; ?;RV±EE1fl:#aft« 

±Bffftfc»tf-&:ft ±E**5#fl;it>©l6y»^©i:S 
fitfrS £»©«<!*©£, fcJHBU ±Bt£ttfc±E. 

t, 

S£U>Xfr£©&¥tt#*ft§tt5{m£Eg£;ft 30 
7 -f ;t/AB£*S&£ft5&¥tt&£:l5]ll©&H©&¥tt 

±Ett*3fe**fc *oT|gfcSftfc*5{Mfe*S* U 

±EJM*?fr 6 iii* S ft * ±13 Y ^ - y Elt-T 
SEtt^Si:, 

±E* p< 5 *tt©ftWP¥ S i: jiff ft ft o Tz »©ii(s ^© 

fcfi<-rsfc»fc«i&-ra»fc±e»'j*#*3Rx *t&* 40 

?©j!>&<i:*> loftjg»#-B-SjiS#gi: % 
±E«ft«?» ±E*'.b**3Kx JJBEBm ±Eii 

e^as^Eias^affEB^ftfcttftfc^ ftufii 

U ±Effi<*;ft±E*/7*:fli;tc«J91-SCi:CJ:o 
T> ±Ett3f«:«ft«Si«jt:EfanIffiS:*^507yr 

[0 0 0 1] 

[g3!±©*ijffl#i?] *«huu **9«tir©»ffc«t 



ft tags g 4 i: * * * ^ 5 © 7 9 7* C §51" 3 . 
[00 0 2] 

[ti£*©fi®] ft*, »8Hft***&&ft?&fflviT 

*^7Cgi-rsa*fftfg8^$ftTv>a. <lt, ^7 

-f;UAft£ffl1-S*/7©SMftJfc^LT, ft*5t)t 

LTtt«-ratt«f*«*3ftTV*«. 
[0 0 0 3] ^©-^Ji:UT, &lfl¥2 -2 7 6 3 7 5 

*5B»£Bi:ft£trS6l#7^a5i:, ffi«7^;i/Aft 
fljSoJtgfcSg 2 ©tf x-< 95 ^©O-f ftfrftSiR bTiflfc 

■fS&ffitfiB^SftT^So 

[0 0 0 4] Sfefc, #g§¥4-3 7 3 3 6 7^&ffiT- 
**©77t-*-yiH' XtCBS^ U^*S £©»»® ft& 

ttHHE^r-f >**^»ft£>gi:#3\ A^7*ftKg 
if bTS?}§f$#T-t5 r«flMt/t»^j tc||l-5tt 
IBtfS^SftTv^s. 
[0 0 0 5] 

Ma*ff&l/J:3l:1-£IMU b*bfc#e>, ±B# 
H¥ 2-276375 ^fi^t J: 0 Hw* ftfcfe*Tf tt 

#;iD£©T-igffii;&5. ±E4*IB¥4-3 7 3 

3 6 7 »&*TUU Willi? ft«fi7 4 ;i/A©7^-^ 

So 

[0 0 0 6] *»Wtt±EHBC**T&*ftfc*© 
T\ ^©§6<Ji:1- 1/>X^>+ s/*** 7© 

%% a fts& 7 c 4:& < traMMM* *rtB t bfcse«i 
a*/?©^?** c tea*. 

[0 0 0 7] 

[ssftfi?*i-5fei*©^is] ±Eifl«jft*j«-r*fc» 

tc, *»BB©»l©»«»C < t**y5©r* p 7**tt» * 
^7*frt§ffliSS&7'y7-^K:t*V^T> 

e**fta»^(**i:H*©<eiffl©*^fl:«iftig*s# 

ftfeffit¥ft^ft§3tb, -f ^-^A^ttBAI-SiMtJR 

=?-ts ±c»** : F4»ftffi*?fta±E-f^-ye^ft 

Emi-5Ett#gt, ±E»'^*^«» ±l3Ji^^?S 
U t ±EE«^©ft«i> ±E*^7*#t*Biaffi«:fS 
#i:ftS«U ±E«¥#«lft«ftWtE»qIffi'S:*fi£ 

[0008] *bt\ ^2©^atCcts*7C7©Ty7- 

l/>X^e,©K¥fti'6mftSltSfigtcEg^ft, 7^ 
^AffiCjS^^ftS«¥ft&i:|5l^F©KH©&¥»&ft 



( 3 

3 

£E3#Sfc»©E/h***i:» ±E*'.h#¥JRfcJ:o 

S&EI&fc, ±E»E*F*»&lHa;*;h.S±E'f*- 
s>E^fcE1S1-SEtt*ai:, ±BM'.M£tX, ±E» 

**?»w±Ei3tt*a*ei, ±e** 

ES(*fc±E* * 3 C fc t <fc o T±E« 

£ 1 EE Blt£fc«5K t tt o T V * 3 . 
[0 0 0 9] 3§3©!i«{C,fc.l>3!j*7©7'*'X 10 

*BU ay^ttfcEEgffift^^CSVvC, fit; 

;i/AECEE;SftS*5f*EfcH*©«H©«5<Mfc* 
EES** &«>©«*****:, ±BE'h***fcJ:o 
TEE**ifcE5#E*S#U -f^-s>ffll*fta*t 

±KEtt*l& ±EEe*aStf±BSI»¥a* t E 
BSfi&EttfcSJlEU ±EBtt*±B**5#ttC 

EttEEfcfc-aTl^*. 
[0 0 10] 

MUB] IP*k *^©*l©Iii:J;5A^7©7^ 
E'-h#*»tt7-r;i/ABCEB3*i*»5{* 
BkES©EH©£¥{tB&£B$-t»\ «BB?tt±B 
E'h#**CJ:oTEa3ftfcB¥ttB*S#L>r*- 30 

«±E'f^-3;©^*Ett-ra. *ut, B<ttt±BE 

/.M£¥Bx ±E«B* ; fXO t ±EB«*a£«itT* 
t)> ±E*/7*#fc»Ki4i:«:oTV^. 
[OOID^LT, »2©ffi«C«fcS*.*7©7 , * , X 

l73{£BKIEB£ft:7 -f ^AECBBsnaB^fcEi: 
nE©EB©K9ttaeBB3*, BEB?tt±fiB* 

jt* * t «t o t istt $ nfe * ft* t -f * - 

*SW*U E«*Btt±B«aB?*fcffiAS*iS± 40 
B-f *-3>B**EB1-5. Bf*tt±BB'M**» ± 
EafifesR^-aifiEEtt^asfltitTiJOx 

[00 12] ^3ffl^«tc<tS?bp<7©7^7' 

^t±v u>x* &©»¥##«*»* 

E©Bfl0B*EBSBB3*. £BB?ttBB'.h£¥ 

tuau E«*stt±BmMs^/»»&iB*sn*±E'f so 




#PS¥7-2 8 8 7 2 4 
4 

iB* S»fc±EB'.b3fe£*» «#*?©£!>& < fcfe 1 o 

SttfcH^BEEB^ ±E*§'J^^ 
^ ±EEB*E* ±BaE*a&V±EaI»*a* s E 
B£ft"CV*3. 
[0 0 13] 

[%be] wt\ hhs#eut % #ee©ebek:o 

5©*E*jj*bBEl-4. HHfcj]S*n 
5AoC> &¥»#©#SS±£liIEft©2S¥©X-Ab 
>X1, 2kl/>XS'+9*3 > 77 1— ^4, 
A5#EB£ftTV>3. C©X-Ab>Xl{C(±b>X 
i>3-^2 4tfg^^nT*3t)> lU>Xx>3-y 
2 4©ffl*ttl'>XE«0B2 3©A;fcfcB»SiiT^ 
S. 

[0 0 14] fit, ±fll/>;C$'*y*3Ktt$'*y 
*B»lll»2 5*qK»;3FiXT:J3»K ±EX-AU>X2 
CfiX— Ai>3-^2 7A s &E3*lTV>5. d©X— 
Ax>3-^2 7©ffi;b{±X-AIgI&|I]g&2 6©A7jC 
EES fit* «K KX-AIEiSIl^ 2 6iiX-Ab>X 

1, 2£JSE;S*lT^S. 

[0 0 15] E«**JRT?tt, &¥&#©#& 

±C^&£X-A7 7-f >*-©*fi»U>X6 v ±T££ 
£&©&©X'JXA7, 8s fSBBl^X 9 -etviE 
BSftTfctK £ft££:frbT&¥###«£#©gC 

[0 0 16] *fc, SEMUKNE (AF) BBi 4{c{± 
fo9M%9<< MIRED; Infra Red Emitting Diode) 
1 2, ffifitftffiB?- (PSD) 1 3#S«S3*vt*»>, 
±EIRED 1 2 J:5iB3fc*nS3fc©*»±t:tta*U 
>X10#, B#©tt¥ft:*'6©£»3fe©#f&±TPS 
D 1 3C*fB-f 3{4gtH±g : ftl'>Xl l#lSg£*lT 
OS. ±BAF0R1 4©HMjttB»>lHbBRB[aRl 
5M7 7 s>->a^y^(FM;Flash Matic)g|»Illg&2 
0©A*{CgE^^nTV>So 

[0 0 1 7] ^ LT, Si¥»*©7feeS±t(iSI!iS*Ii 
g5 (AE) l/>X$^bT)fe^ai«?(SPD;Silicon Pho 
to Diode) 1 7 iiEBcFjlTtj?), KSPD17®ai^ 
l±AE»flC[UKl 8§/hbT$iJW0S§3 3©A*fcSj»| 

[0 0 18] COSJ®[llS3 3©X*Ct±» ± 

EE 0 bM8S#@S§ 1 5 Ofb, U V-X\t>®m 2 8 

kx-AAaH»2 9©aa#a«s;**iT*»K ee» 
ass 3 3©ai*ii, ^[nss3 ok^wisig§2 1, 

b>XE»@B2 3 % is*v9Mm®&2 5, X-AE 
UEE 2 6 , EftSEEE 3 1, 7^ ;u AjgiUHB 3 2 

©A^t-fn-e-ixgE^sixT^a. 

[0 0 19] ttz. DX3-K»Bl@Kl 9©tBX»tt± 



( 4 ) 



ftH¥7-288 7 24 



3s*)s kf umma 2 0 (omti^mmmm^ 2 1 § 

ttLTX hDtflgftE^CA^tJgl^tlTOS. 
[0 0 2 0] C©J;^*«|J«C*V^T» «¥&&I±X- 
A1/>X1, 2, b>Xv-*>.y£3, 77*— ^+4£# 
bT7^;i/A3t:Je^^tlS. Z(Dt£s T 4 
tt7-f;UA3©IBli-y--fX*«!llBr5. ^UT, 

&©&©X'JXA7, 8, *«l^>X9*^-LTWNr 
©gtt»#*»il5. 10 
[002 1] fit. I RED 1 2 tilt fatk 

*tt«#i/>xi ofc^i/cttswzttft&ru 

f*T?©£S#ttS*l'>Xl l^LTPSD13t§ 
ft£;fi£>„ AFH8S14H;, CCPSD 1 3 ©fcti:frt3£ 
^>T=ft»JKl£©Jl3I£^T&¥ttS§!&f 1 ©»8 1 
/ 1 t) ffi USSR*[H]S& 1 5i:FMgt»i]gS2 Ota 
A**. Mt!>ttlsStt*l5IBl 5t?HU £©&¥ftS§gt 

©&» i / 1 tmmi> >xom£M®tfre> vyxm d 

[0 0 2 2] ££t, *5flyfettAEl/>Xl 6 fctfl, 20 
TSPD 1 7fct>S3feSil* KSPD 1 7«&¥#©BJ3 

iOAEiRiCtalKl 8BU DX3-h*ffit5llH!BSl 9©UJ 

(1) fcJ:!>->+«y*8>B*iteSra. tt« AVlifc 
5, TVli->f^W, BVttftSttlWEx SVF (i 

7 4 ^AfgfiS: -eft-eft^ UTV>-5o 
[0 0 2 3] 

EV = AV + TV = BV+SVF - (1) 

fit, FMg|#ilB&2 OttXhDsKttJBBCaiEfctt 30 
hn#ftftft£E*fiMR£*fc:&£ (2) Ktt-^v^ 

Ms AVO ttBKS[»5fttix*n^OTV^. 
[0 0 2 4] 

GV+SVF =AV0 +DV - (2) 

%mm®&2 iu:FM8tffiae2 ox-ntn^n 
&xhDjK*«tovtat^r»***«i»u u> 
xe»@»2 3ttauaHss©ati/>xfce»u u> 

Xi>3--?2 4 (±U >X{Sg Steffi 
[0 0 2 5] fit, X-A|gi&@S§2 6tt«»l/>X 40 

©jftjSEtt&sib&Miu x-Ax>3-^2 7tti,s 

g§gt£KIB#tfc;b-f S. Sfct, WJ-XA*[1SS2 8& 
^E^© U 'J -Xffl4«*»j¥$fiS tlstl/U -X{f 

^fciaau ^±tff**i*i:2ndi/'j-xe^fta 

»[§SS3 7tfcli*1-So- 
[0 0 2 6] ££>t, a^,iag[lS§3 1 fcfcZM ;bA5© 

Bis* t »«• n tzmmmm tttstira* Eft* z n 

&f>(Dt)<DZ\ 7-(M^|s)S3 2l±7-f ;UA3ffl#§ 
±»f, #£MUfcif©£j££fT?fc©T-;&3o - 
[0 0 2 7] Wlffl.};3%iEffl*^7l:, 50 



^ v©ryx*#g»£ixfc»£t43V^ 

${±01 t^1-J;-5t&S„ fip*,, 7©7/*— ^> 

4tffcHr£*l57yX*S&3 5tfct N JS^U>X3 4S 

w»fc*?3 6#-#tftj58sftT^s. c©isftu> 

X3 4Sr«MMt : F3 6tt % ±E7 , ^X^«B3 5 #77* 

1-S«t-5tEB$nTV^. fit, d©^^3 6 
©&*/&, X'JT>X4 3, e^BaE]MS4 4, A/D 
gJfe!fl]E&4 5, |Ij^EM§S§4 6, ■JSg»j[iK4 7 

[0 0 2 8] $?>ts ^—{r>X|lK3 7(±*^^{B!)© 

*i»iae3 3i:ffiscgEKarifr*!)» uyzms&L 

SCSBRSiXT^S. LT> ^-^>Xi]gS3 7©t±5 

a(±±iB^* , ;^i6iiK4 7, m^$m\5\&4 4, 
hs» **>f ^ >^H8&4 2, mk]R?vnBRi4 1© 

</[hes4 2, a»*?Ei&[ass4 1 ©aiatt±E«ftft 

? 3 6©A*tg$E£*lTV>5. 

[0 0 2 9] d©£3fc#SJE£t:}3^-t\ ±13U>Xg|t) 
tBbSfflIEIeIK3 8tt, *gffel/>X3 4©ffiAt iot 
If bS¥<$8§lST- t> W > X 1 ©$& >) fcb b«#gfc 
*©l:£ft*L~>-<!r>;*[I]E§3 7 fcU«j*-$. 

[0 03 0]fbt, ±E«?^+y*#l**J|t[s]ft4 
0fcS\ ^U>X3 4©#AtioT±ff©PaMF^-> 
tVfig.t>Z<DX\ flSttJjl-f 3 6©ffiSSVC Sr^lSb 
tv (3) fcft-^T* »ftft?3 6*««iEfc&6 
«^+»*IWTVC $JtttU&fflIia&3 7tfcB*>-f 
5. 

[0 0 3 1] 

AVCO+TVC =BV+SVC — (3) 

££t, ±E^—ir>XllS&3 7(i s A^7©7^ 
^#©$iJffliS:llSi:#t, *^5#J©$iifflI|p]SS3 3 i:^ 
-^iiflSffdo ■£ LTs ±B«fkJK?Rlb@e4 1 1± 
»ffe«?3 6©HW^Dy^fti;*tH*U ±E«?^ 
v.f •J'^-f 5>y0K4 2lilf->t'^©^-f 5></ 

[0 0 3 2] ±E^U>X3 4ft7>UT««aR?3 6 
t&^fcfcfffg&SftS^ K»«*?3 6©«^ttX 
'J7>X4 3tTflHI**lfc«, fl^S!LS[li^4 4tT 

[0 0 3 3] LT, Cffi^v^^fl^lilS^ff^tllK 
4 6fcTE«*ixfe«. p<^';igii)[igS4 7&^UT^ 
t'J 3 9tgBft^n5o iS> ;ffl^tU39l±*^7ffl 

[0 0 3 4] CldTs B3CwSft5«C, £ 
£ffi«fl ©b>XTfeoT-fex A^7CD7mSS 

>X3 4©S6jJSffi«*f2 i:L, X-Al/>X1 fclgfc 



(5 ) 



7-2 8 8 7 2 4 



U>X3 4<D£&ffim&*b£tZ£. 

1 1 



[0 0 3 5] 

mi] 



f 



f 1 



f 2 



fl f2 



(4) 



[0 0 3 6] ;©S3m M&1£M1fiimi/2lzt£ 
S. ft* etl/>X3 4^i&li > ^^?3 6tt 

fc<fc-5C .T©ligM£fl?tfibTV>3. 
[0 0 3 7] h^5T\ *»A^7ffl7y7^fflI 

«C^;*:fX-5<fc-5£* T^7^gg3 5ttM*6 4tCfcoT 

a * ©fig £ff o & t ft* «fc $ l&tt i± flX W 5 tfffl 
v^ix*. ?3H§6 8tt#f«g«[IIg&£^bT:fc 

£ftfc^>-y>*II]S&3 7*>$SftTU£. *b 
T> *^#-K4 8(±ThX*©&;£©JiAPipe># 
A£iv #AiSKtt^l> 3***6 7£g$l£*lS. 
[0 0 3 8] «Ts 05©7D-^ + -h$:#BbTv 
±i3**7©iW£I&B,8?-S. ^^©^>7-^^^f- 
#»{t£ftTs $JfflHig§3 3Kmtf{fe££*iSi: U 
f'y7Sl) v $iJMH8&3 3li**[I]S§3 0£df£©« 
^fcfr? Uf*7S2) . ^bt, X-AA*»IHS82 
9fc .fcSX-AA^tfifcatS^Ktt Ut^XS3) , 
ftJOTUBS 3 3 ttX— AB»@HI 2 6 fcffclb bT X- AM 
»*ff-5 (^t->7S4) . ^H^CU'J-X 
«#*i|^¥*ft«i4:t:J:5» U U-XAXJHISS2 8 
i0 1 s t U'j-XfI^#HJ7j£*xSi: Ut^7S 
5) , fflW®&3 4K.£Z&M&&m& 

l/lZn&tZ (*^yXS6, S7) . 

[0039] ^v^T. &*)ihLmmM.®mi 5#x-a 

ccC»^Tb>Xi6S!)mi,SfcSt»-r3 U^yXS 
8, S9) , f bTv «3fe£frl\ DX3-FSMUIK 

U Cfte>tg-5^TAE)fSI|[n]S&l 8C<fci>AE§tf[ 
SffV^ajfcttftJIffi-i-a (Pv^^XS 8~S 12). 
[0 0 4 0] ^bT. ^bD^MlTSJi^Cli 
(7r^7S13) > FMS»H1K2 0 t«fc£ FMgtf? 

■3^X5"** *8>B#fcfti£-j-* Ufy7S15~Sl 
7) . CtlMftbT, * hntf##gT-fc^il£fc:fcJu 
it<-C->*y*#Bf£&£-r3 Ur-y7S14) „ 
[0 0 4 1] CobT. ^^©b'J-XlOA^t}? 
£*iT 1/ U -XA*>H]S& 2 8 J: D 2 n d 1/ 'J -Xfl^tf 



$ij»l°]g&3 3taiXi£ft3i: (^f-^S 1 8) , JfeC 
XUIOfflU U>X«>*«)/<J> 3£H§, ^v*** 

tex hD^ifciiES2 2ti»)^ hD^fsjfc^ffofc 
W>X~>-\>s>*3£iab5 Ut^XS 1 9~S 2 

5) „ &^T\ W>X£'J-fey h U 7 4 )\,2*mm®B& 

U^yXS2 6~S2 8) . 
[0 0 4 2] *C|607D-ft-h<£#)SlT 1 ± 
13* * =7 1 * ^ 5 ©7**X* #gS;**lfe®£-©i»f££ 

20 0813 3, '>-^>^[USS3 7K^fW#;ii6£ft-l>i: 
Ur^rS 10 1). ^^CT^X*^©^— >r> 

V\ #*7tfi|©$iJ»[5]g§3 3li. A^7ffl7mfiDS 

S (^ry7S 10 2). 
[0 0 4 3] **7<pi|©fSiJOTHS§3 3fc£, ti^^(OTV 
7*n<D*>- *>*®S&3 7t*tbT, «£S§S&S«?g, 
PBSfcFXW^tifffi, *©ft©*IEtil«L X-Ag±«j3£ 
©tiMR*j3flrr«. £ fflX- A «Jt«f«fcH£«fe U > X 3 
4 ©8*C J; oTflMT Sfc^X-A«ttt«6£ b£*§ 
30 ^fflt^«itffe5 Urf7"S 1 0 3~S 1 0 

7) . X-AA*0gg2 9t i5X-AAM 

fess^tti, -tn^gax-A^it^T-fe^s^K 

££l£X-A£f?±bgl*II]8&3 0C«£fcfT-5. ^b 
y XS 1 0 8~S 114). 

[0 0 4 4] ^bT, ^^©l/U-XiOtfBS^ff^ 
fiT 1/ 'J -XA£(HS§ 28<t01stl/'J -Xfi#*s$iJ 
®@SS3 3tCffi*$n?,t Ut^XS 110), AF 
40 4fcJ:3AF»f£fcfTV* Ur-^XSl 15} % 

S¥ftg§^l©MISl/l^#!lib Ur^XS 1 1 

6) , x-ai>3-^2 7©e-^ssn^aab (x^>> 

XS 1 1 7) % MbMBif 1 &gtBb U^-yrs 1 1 

8) , PJ}fc£^&¥f«fgBV£fiaib (^T7 7S 
119), »J»@B33ttcne) JSSUSUgttfl 

SS3 7 (Cjilf-f S U^yXS 12 0). 
[004 5]^T> ii^7ffl7y7^1t-lt b>X 
*9ffiLMIE@B3 8#±Bl/lkSU£lffittfl h 
50 tcSo^TU>X©^UaibSS:gai-ri. Ur^XS 



( 6 ) 



12 1). ZZT\ CO«*fcoV^TH7*#H8UT» 
GM*£©b>X|gt)ffib§KI±to£ (5) 

So 

[00 46] 
[82] 



f I 

1 



(5) 



©»^tttU>X»»»aUiKtt*SC (6) "C 

[0 0 4 7] 
[»3] 



K = 



f 1 1 1 

x — 

1 fi 



(6) 



^£bT, £&b>X3 4##A£*lTt>£>i:, ±83 
(6) 5$ttto£ (7) fcfc*. 
[0048] 
[*4] 

f ! 1 

x i 



K = 



(7) 



10 



20 



[0 0 4 9] f ' l±±!3 (4) ao^fiE«jSffi 

Cl©<k?fc:bT, U>^»!)fflL«*«*liE*il*. «^ 

bntftf&gii^ftT 1^3 FMSit[lIS&2 0 30 

tJ;5FM1fiES#SSIff U * hDjp»*BIB2 2tc 

(3) ^J:»5*tof,n, ±f3***>^*fl>l§(i1t^> 
+ ^^#^<tt)gqF^«)Hi§^bTi5<^* s fe5o c 

n?>b>X^>)tiibS> «y*8>l$, ^M^*"^ 

#«tt**7«fcige;5Etia U^yXS 1 2 2~S 1 
29). 40 
[0 0 5 0] C-5bT, ^HSOby— X«I4*SS^C» 
£ nt U U -XAftlUSS 2 8 «t D 2 n d b 'J -Xfs^A 5 
MWSR3 3tcajft£ixs^ t/>XMt)tBU«ffV\ 

3 0~S 1 4 0) „ 

[0 0 5 1] £ ZlZffifemi&gm® Ury7S 1 4 

1) % vZZmt, b>X£U-fef hU ±T 50 



#H¥7-2 8 8 7 2 4 
10 

©frf£&&71-S Ut^7S 14 2, S 1 4 3) . &. 
TKWl/fe#» &KHIgC**7©7'yX*&&3Sbfc 

[0 0 5 2] r©H8CSSii5i5t, ^E-^^gt: 
**'J 3 9#&^£;h.5i;, UUfrBR4 9K«fc») 
^©^*MI^#»s&ft£ft5o bTs £©EE*g£ 
nfex^^ ;i/fs-tttH^7c(HK 5 0 £ £ 5 &7G ({$ 
fi) Sftx D/ASSft|alB5 ltCTTXnXfl^Ic^b 
^*Igft[Si85 2£;frbT*^*5 3CtB£:* 
n> £-5 bT^E-* 5 3CHffe#£ij*3fi3. £©£: 
#^ A*iaB5 4fcJ:D3vR&£#jijj*;**U 

5 5 fc«fc 

[0 0 5 3] gmtCBU&bfc#p<7©7'yX*©gfe&0iJ 

c^v>TE9 4#sbtsiwrs. c ©&&#!£& a # 

^7©7^(i, *^7©?5tBBttb>XAs^jlbT 
gfeB$©«fe«B&±&#i8b&*© , T?a&3. 

[0054] ip% x tv^-*-* 4 t«^-bfcffie*togB 

6 2i:^i&#6 3li3tfES^|qIT-{K^bTV^i>o 
&{§Lb>X3 4fcJM«S?3 6#EK;*ftT^S. 
^63i:ThX^65 ©IHfcttrt* 6 4 tfgfttJ- nTiS 
!), Cft^fc^bT^i.. 

[0055] ^©Sv 119 (b) jc^-rtt^i 5 a 9 

(a) t^tttiic, ^V>X«bt<S^ 2 
g?©X-Ab>X2©#6 1 tC&!)#6 3W$htt 

[0 0 5 6] ttlillfei-pC, *S5f!B©**7©7 > 
WtJ:}llt b>X->^y*©*£££ji&-5C£: 

£ffifc#^ffl7XX*£g{Jt-r5C:i:#T-t 
5. & *#6HB©±83£J£<§8fc:<fcft«> ttT©rfcS 

(1) *¥#«tie«$**a©»«*?i:» ±8B»« 
«bv^*«tig*$*aa©ii/^*«4:. ±iB}t«^ 

*SI{i£fT-5:&©:I{I#ISlh. ±§3Jifltfii7% ±§3$§'h 
±g3Elt^g!s ±i3i!fl^g:#E§£;ft.fegt£ 

C J; o T £ C 838 Rlffi & * * ^ © 7 ^ X 

(2) &&&.&&%&t!1tZ&(Dm&m¥£, ±83«» 

jR^fcwaiy^oaKjfc^stfjwb'ffs^fcsff 

»A**i3tt'.h#¥*i:, ±83fflMfe^?-©ttJ**83«t 
5I3ft#gi:s ±!3&m**7©CPUi::r-£iI{f£ 

fis&oi&m^mts ±83»«*^ ±s38'h#*«, 

±8383tt*S, ±g3»<g*8#EB;§F*U «'h*^3RS 
±83^S* 7©77t-f-* A^-fri>^fiS,©Mft 

stu ±EtE*s±83»a*^7t8a-raci: 




( 7 ) 




7-288724 

12 



11 



SIBifi^Sts ±!3&ig:&;<-7©CPUi;7 i -*;S{ifc ?©7^X*. 

ffi»oafli*«T»oT, *oa»rtett±B«/j»* [0057] 

fts ^'h^^S±IB®^5!)^7©T^-^-v* i e.#X [H9©1I*&Kra] 

***»«©«*£, SfU ±B«t*±E»B:iM [HI] **?§©*^5©Tyr**«*3t$ftfc»^eD 

^^©T^X*. [^2] ^KOA^ffflT^^ffSA^^CD 

(4) ft^ttfcSefcSttaa©***?-^ ±I3ffi& 8fiK£^1-0T-fc3. 
*?t««*.p«7©»«3lfi*«4 j aaBL»affi«i:Sff [03] :M 507*7* *»1-S£fcT?«0&ffi«jB t 

mA£nzM>kyt¥%t, ±!3a^ : F©tB**i3ffltf [04] ^©A/^c/^ffltsfltiftv-fT^ 

5«B«*aiix ±i3ffii££p<7©CPUfc7-*jlfl£ 20 htjjVttaTfcS. 

fT$»©»«**"C*r>T, *©aertStt±B»'jN* [05] *;<7fc**7©7*X*#g*$ftT^fe^ 

A-r sctcioiMtsi/ >x^j±i us© »-&©sw £ >jvr 7 d + - h t- & 3 . 

£M£H-f3*>©T-fc3iHs3M8!i:, ±!3S«JR?x ± [06] **7fc:*^7©7*X*#&*$ftfc$£-© 

I3*§'J^3^ ±1313^15. ±l3SfI^g* s Eg^ »ff*a*"r70-^+-hf**. 

*W »'h#^JKS±E^**7©7^-*-ir*»&#A [0 7] l/>X*»)fflL«itiEIIK3 8 t«t5 1/1 1 

£-&zmf$.<Dmi*-t, fc£U ±Ett#ft±E«fl*^ ffiU&EEBfl i:CST5< b >*©*!> IB L«©**SBi 

ft*^7©7m. [08] *IBt*y7©7 , ^^*««bfettJBT?ji' : E 

(5) *¥»«s*isife*.-B-*a©««*?i:x ±I3«« u 3 9izmm.ztitzmmmi&zmm-rztzib(D ; E-*$i 
m^&mxt^om&ft^mifim&Lmznmtim 30 ■©matiitTB'Cfct. 

^U>ftt£&&flfe$-£.5&C, ±!3a»3fc^*©^*t [0 9] 5©7*X*©&J|0J©#tJ5££^1igT-& 

±!3}f^*?©{JB^^I3fS1- 5. . 

sEi^ftfc, ±E®tt*/7*x«tB#^cw»©» m^nmm 

C&ffl£ft5Affi;«^£{£fflbT±l3^iI#p<5©C 1, 2-X-AUVX, 3-1/ >X«>* y $\ 4-7V1 

PUi:^-^ii{f$:ff3iifI^i:> ±!3}ii!JfW% ± 5-7-r;UA, 6-*f«gl/>X, 7, 8-XU 

E»'.h#^ ±EIB«^a» ±l3aifs^S* 5 iHg^ XA, 9»«V>X, 1 0-»«*l/>X, ll-JMfi 

*V ±MW&i3* ? <DT 1?ti ft \ U>X, 12-IRED, 13-PSD, 14-AFI 

**4«!«©«*fc» **U ±IM#*±E«a** 1 5-»DaiU*BH[@B % 1 6-AEU>X, 1 

5fc«ar-r*Ci:tJ:oT«5:i*«S*lW«JCE»qII6 7-SPD, 1 8-AEftft|s|B> 19-DX3-HK 

&£/7©7*X*o 40 2 0-FM**@Hk 2 1 "JBXMMglSh 2 

(6) *?ttft&8tt£-&&a©ft&ft?j: x ±§3Jt& 2-*hDjK«*0Bk 2 3-l/>XB»0B % 24- 
B^CKA^vOllK^StfWl/WSini&aS U>Xx>3-jr, 2 5-->f^$ffliSS > 2 6-X 
«U"tHft££ft»-fr«aE % ±B»«***©B*t -ASSESS, 2 7-»X-Ai>a-y, 28-WJ- 
ttA3ft«||4i3fe?S£« ±IBK4tt^Btt!tEft-r XA£(s]g§, 2 9-X-AA*G]S&, 3 0-&ctBB, 
3§3tf^Sfc, ±g3&i£*X5©CPU£:7 : -*jI<l£ 3 1 -8ftUBftl91&x 3 2-7-f 3 3- 
ff^»©afll#«i:, ±B®SjM5©««3fe**a s 8: ©JSPHSSo 



*©»»*« i:, ±13}f«^?s ±Xmfr%&Jks ±13 



( 8 ) 



nm¥-7-2 8 8 7 2 4 



[El] [04] 




#H¥7-2 8 8 7 2 4 



[03] 



IQ) 



lb) 




[H5] 



[06] 



( START 3 




>5I2 

-SI3 



AE3SK 




SI4 



FMMB 



|| u>yjir»K ]^ S2 6 
|| 3><iLzaaa 3 ^327 
I I **** ^ S28 
( ^ ) 

3— SI5 



|| ir+vym&Tl — si7 



® 



( START) 




V-SI03 




;i2i 



SI22 

't , SI26 

u. 



,5123 l>M«E*g 1 



| a&FN^~~l ^SI05 

I ^<om«iEi^ggK si06 

,SI08 









( — :L>S125 


ft | 





SI09^ 



1 2--M?Jt 












II AFErf* 1 




1 rsne 




1 1/IJRH 1 




1 





r 




1/1 



]Ksii9 

SI20 



514. 



C eno ) 




Date: March 22, 2004 



Declaration 



l Mariko Uchida, a translator of Fukuyama Sangyo Honyaku Center Ltd, of 16-3, 
2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare that I 
understand well both the Japanese and English languages and that the attached 
document in English is a full and faithful translation, of the copy of Japanese 
Unexamined Patent No. Heh 7-288 724 laid open on October 31, 1995. 




Mariko Uchida 



Fukuyama Sangyo Honyaku Center, Ltd. 




CAMERA ADAPTER 

Japanese Unexamined Patent No. Hei-7-288724 

Laid-open on: October 31, 1995 

Application No. Hei-6-80199 

Filed on: April 19, 1994 

Applicant: Olympus Optical Co., Ltd. 

Inventor: Akira INOUE 

Patent Attorney: Takehiko SUZUE 

SPECIFICATION 

[TITLE OF THE INVENTION] Camera Adapter 
[ABSTRACT] 

[Object] To provide an inexpensive camera adapter which enables 
electronic image recording without impairing the size of a lens 
shutter camera. 

[Construction] An image-forming lens 34 forms, in an imaging 
element 36, a subject image of a range equivalent to a subject 
image formed on the film plane, an imaging element 36 receives 
light of the subject image formed by the image-forming lens 
34 and outputs an image signal, and a memory 39 stores the image 
signal outputted from the imaging element 36. And, a frame 
body comprises the image-forming lens 34, the imaging element 
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36, and the memory 39, and is freely attachable and detachable 
with respect to the camera body. Furthermore, the memory 39 
is also freely attachable and detachable with respect to the 
camera body. 

[WHAT IS CLAIMED IS;] 

[Claim 1] A camera adapter which is freely attachable and 
detachable with respect to a camera body, comprising: 

a demagnif ication optical system for forming a subject image 
of a range equivalent to that of a subject image formed on a 
film plane; 

an imaging element for receiving light of a subject image 
formed by the demagnif ication optical system and outputting 
an image signal; 

a storing means for storing the image signal outputted from 
the imaging element; and 

a frame body comprising the demagnif ication optical system, 
the imaging element, and the storing means, freely attachable 
and detachable with respect to the camera body, wherein 

the subject image can be electrically stored. 

[Claim 2] A camera adapter which is freely attachable and 
detachable with respect to a camera body, comprising: 

a demagnif ication optical system for forming a subject image 
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of a range equivalent to that of a subject image formed on a 
film plane, arranged at a position to receive a subject light 
flux from a taking lens; 

an imaging element for receiving light of a subject image 
formed by the demagnif ication optical system and outputting 
an image signal; 

a storing means for storing the image signal outputted from 
the imaging element; 

a frame body comprising the demagnif ication optical system, 
the imaging element, and the storing means and is freely 
attachable and detachable with respect to the camera body; and 

a communications means for communicating with a control 
means within the camera body, provided in the frame body, 
wherein 

the subject image can be electrically stored by attaching 
the frame body to the camera body. - 

[Claim 3] A camera adapter which is freely attachable and 
detachable with respect to a camera body, comprising: 

a demagnif ication optical system for forming a subject image 
of a range equivalent to that of a subject image formed on a 
film plane, arranged at a position to receive a subject light 
flux from a taking lens; 

an imaging element for receiving light of a subject image 
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formed by the demagnif ication optical system and outputting 
an image signal; 

a storing means for storing the image signal outputted from 
the imaging element; 

a communications means for communicating with a control 
means of the camera body; 

an evacuating means for evacuating at least one of the 
demagnif ication optical system and imaging element when a 
photographic optical system of the camera body is collapsed 
or is retracted to shorten the focal length; and 

a frame body in which the imaging element, the 
demagnif ication optical system, the storing means, the 
communications means, and the evacuating means are arranged, 
wherein 

the subject image can be electrically stored by attaching 
the frame body to the camera body. - 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
camera adapter which makes, in an imaging device such as a 
camera, photography using a silver salt film and electronic 
image recording freely switchable. 
[0002] 
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[Prior Arts] Priorly, techniques related to electronic still 
cameras which convert photographic images to electric signals 
by means of photoelectric transducers and. store the same on 
various recording media have been disclosed. Moreover, 
techniques by which the rear cover of a camera using a silver 
salt film is removed, a unit having an electronic imaging 
element is attached in place to use the camera as an electronic 
still camera have also been proposed. 

[0003] As an example thereof, in Japanese Unexamined Patent 
Publication No. Hei-2-276375, a technique related to "a camera 
capable of selecting two recording methods'' has been disclosed, 
which selects a photographic recording method according to the 
date and time of photography by selecting either a first body 
portion including an imaging element, an electric circuit 
system, and a magnetic recording device and a second body 
portion which can incorporate a silver salt film and making 
the same freely attachable and detachable. 

[0004] Furthermore, in Japanese Unexamined Patent Publication 
No. Hei-4-373367, a technique related to "an electronic imaging 
back" has been disclosed, which can carry out electronic 
photography in a manner attached to a camera body, without the 
necessity of a correcting photographic optical system or a 
correcting finder optical system for electronic images, by 
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providing the photoelectric transducer-imaging element with 
an imaging plane of a size approximately equal to an aperture 
size of the camera body using a silver salt film. 
[0005] 

[Problems to be Solved by the Invention] However, in the 
technique disclosed by the above-described Japanese 
Unexamined Patent Publication No. Hei-2-276375, since 
replacement in body units is necessary between the silver film 
and electronic images, the costs become expensive. 
Furthermore, in the above-described Japanese Unexamined 
Patent Publication No. Hei-4-373367, since it is necessary to 
equalize the imaging element to the aperture size of the silver 
salt film, the costs become very expensive. 
[0006] The present invention has been made in view of the 
above-described problems, and an object thereof is to provide 
an inexpensive camera adapter which enables electronic image 
recording without impairing the size of a lens shutter camera. 
[0007] 

[Means for solving the Problems] In order to achieve the 
above-described object, a camera adapter according- to a first 
embodiment of the present invention comprises; in a camera 
adapter which is freely attachable and detachable with respect 
to a camera body, a demagnif ication optical system for forming 
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a subject image of a range equivalent to that of a subject image 
formed on a film plane; an imaging element for receiving light 
of a subject image formed by the demagnif ication optical system 
and outputting an image signal; a storing means for storing 
the image signal outputted from the imaging element; and a frame 
body comprising the demagnif ication optical system, the 
imaging element, and the storing means, freely attachable and 
detachable with respect to the camera body, wherein the subject 
image can be electrically stored. 

[ 0008 ] And, a camera adapter according. to a second embodiment 
of the present invention comprises: in a camera adapter which 
is freely attachable and detachable with respect to a camera 
body, a demagnif ication optical system for forming a subject 
image of a range equivalent to that of a subject image formed 
on a film plane, arranged at a position to receive a subject 
light flux from a taking lens; an imaging element for receiving 
light of a subject image formed by the demagnif ication optical 
system and outputting an image signal; a storing means for 
storing the image signal outputted from the imaging element; 
a frame body comprising the demagnif ication optical system, 
the imaging element, and the storing means and is freely 
attachable and detachable with respect to the camera body; and 
a communications means for communicating with a control means 
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within the camera body, provided in the frame body, wherein 
the subject image can be electrically stored by attaching the 
frame body to the camera body. 

[0009] A camera adapter according to a third embodiment of 
the present invention comprises: in a camera adapter which is 
freely attachable and detachable with respect to a camera body, 
a demagnif ication optical system for forming a subject image 
of a range equivalent to that of a subject image formed on a 
film plane, arranged at a position to receive a subject light 
flux from a taking lens; an imaging element for receiving light 
of a subject image formed by the demagnif ication optical system 
and outputting an image signal; a storing means for storing 
the image signal outputted from the imaging element; a 
communications means for communicating with a control means 
of the camera body; an evacuating means for evacuating at least 
one of the demagnif ication optical system and imaging element 
when a photographic optical system of the camera body is 
collapsed or is retracted to shorten the focal length; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, the communications means, 
and the evacuating means are arranged, wherein the subject 
image can be electrically stored by attaching the frame body 
to the camera body. 
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[0010] 

[Actions] Namely, in the camera adapter according to the first 
embodiment of the present invention, the demagnif ication 
optical system forms a subject image of a range equivalent to 
a subject image formed on the film plane, the imaging element 
receives light of a subject image formed by the demagnif ication 
optical system and outputs an image signal, and the storing 
means stores the image signal outputted from the imaging 
element. The frame body comprises the demagnif ication optical 
system, the imaging element, and the storing means, and is 
freely attachable and detachable with respect to the camera 
body. 

[0011] In the camera adapter according to the second embodiment, 
the demagnif ication optical system forms a subject image of 
a range equivalent to a subject image formed on the film plane, 
the imaging element receives light o-f a subject image formed 
by the demagnif ication optical system and outputs an image 
signal, and the storing means stores the image signal outputted 
from the imaging element. The frame body comprises the 
demagnif ication optical system, the imaging element, and the 
storing means, and is freely attachable and detachable with 
respect to the camera body. Furthermore, the communications 
means is provided in the frame body, and communicates with a 
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control means within the camera body. 

[0012] Furthermore, in the camera adapter according to the 
third embodiment, the demagnif ication optical system is 
arranged at a position to receive a subject light flux from 
a taking lens and forms a subject image of a range equivalent 
to that of a subject image formed on a film plane, the imaging 
element receives light of a subject image formed by the 
demagnif ication optical system and outputs an image signal, 
the storing means stores the image signal outputted from the 
imaging element. And, the communications means communicates 
with a control means of the camera body, and the evacuating 
means evacuates at least one of the demagnif ication optical 
system and imaging element when a photographic optical system 
of the camera body is collapsed or is retracted to shorten the 
focal length. In the frame body, the demagnif ication optical 
system, the imaging element, and - the storing means are 
arranged. 
[0013] 

[Embodiments] Hereinafter, embodiments of the present 
invention will be described with reference to the drawings. 
First, in Fig. 2, a construction of a camera to which a camera 
adapter of the present invention is to be attached is shown 
for description. As shown in the same drawing, positive and 
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negative, two groups of zoom lenses 1 and 2, a lens shutter 
3, an aperture. 4, and a film 5 are arranged on an optical path 
of a subject light. To this zoom lens 1, a lens encoder 24 
is connected, and an output of this lens encoder 24 is connected 
to an input of the lens drive circuit 23. 

[0014] Furthermore, a shutter control circuit 25 is connected 
to the lens shutter 3, and a zoom encoder 27 is connected to 
the zoom lens 2 . An output of this zoom encoder 27 is connected 
to an input of a zoom drive circuit 26, and this zoom drive 
circuit 26 is connected to the zoom lenses 1 and 2. 
[0015] Furthermore, in an observation optical system, an object 
lens 6 of a real-image-type zoom finder, prisms 7 and 8 for 
an up-and-down and right and left inversion, and an ocular lens 
9 are respectively arranged, and via these a subject light is 
led to a photographer's eye. 

[0016] In addition, to an auto-focusing (AF) circuit 14, an 
infrared emitting diode (IRED; Infra Red Emitting Diode) 12 
and a position detecting element (PSD) 13 are connected, and 
on an optical path of a light projected from the IRED 12, a 
light-projection lens 10 is arranged, and on an optical path 
of a reflected light of the light from a subject and at a 
position facing the PSD 13, a light-receiving lens 11 is 
arranged. An output of the AF circuit 14 is connected to inputs 
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of a protruding amount computing circuit 15 and a Flashmatic 
(FM; Flash Matic) computing circuit 20. 

[0017] And, on the optical path of the subject light, a 
photo-detection element (SPD; Silicon Photo Diode) 17 is also 
arranged via an autoexposure (AE) lens, and an output of this 
SPD 17 is connected to an input of a control circuit 33 via 
an AE computing circuit 18. 

[0018] Furthermore, to the input of this control circuit 33, 
outputs of a release input circuit 28 and a zoom input circuit 
29 as well as the protruding amount computing circuit 15 are 
connected, and an output of this control circuit 33 is connected 
to inputs of a display circuit 30, a light-emission control 
circuit 21, a lens drive circuit 23, a shutter control circuit 
25, a zoom drive circuit 26, a magnetic recording circuit 31, 
and a film feeding circuit 32, respectively. 

[0019] In addition, an output of a DX- code reading circuit 19 
is connected to inputs of the AE circuit 14 -and FM computing 
circuit 20, and an output of this FM computing circuit 20 is 
connected to an input of a strobe emitting circuit 2 via the 
light-emission control circuit 21. 

[0020] In such a construction, a subject image is formed on 
the film 3 via the zoom lenses 1 and 2, lens shutter 3, and 
aperture 4. At this time, the aperture 4 restricts an image 
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plane size of the film 3. And, the subject image light is, 
in the observation optical system, led via the object lens 6, 
prisms 7 and 8 for an up-and-down and right and left inversion, 
and ocular lens 9 to a photographer's eye, as well. 
[0021] And, an infrared light made incident from the IRED 12 
is projected onto a subject via the projection lens 10, and 
a reflected light at this subject is received via the 
light-receiving lens 11 by the PSD 13. The AF circuit 14 
outputs, based on an output of this PSD 13, by use of the 
principle of triangulation, a reciprocal number 1/1 of a 
subject distance 1 to the protruding amount computing circuit 
15 and FM computing circuit 20. In the protruding amount 
computing circuit 15, a lens protruding amount is computed 
based on this reciprocal number of the subject distance 1/1 
and a focal length of the taking lens. 

[0022] Furthermore, the subject light is also received by a 
SPD 17 via an AE lens 16, and this SPD 17 outputs a photocurrent 
proportional to brightness of the subject to the AE computing 
circuit 18. This AE computing circuit 18 determines, from an 
output signal from the DX code reading circuit 19 and an output 
signal from the SPD 17, a shutter speed on the basis of the 
following expression (1). Here, AV denotes an aperture, TV 
denotes a shutter speed, BV denotes a subject brightness, and 
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SVF denotes a film sensitivity. 
[0023] 

EV = AV + TV = BV + SVF ■•■ (1) 

And, the FM computing circuit 20 calculates, based on distance 
data, a strobe light-emission amount which becomes appropriate 
when the strobe is used on the basis of the following expression 
(2) . Here, GV denotes a strobe light amount, DV denotes a 
subject distance, and AVO denotes an open aperture. 
[0024] 

GV + SVF = AVO + DV ■•• (2) 

In addition, the light-emission control circuit 21 controls 
the light-emission amount based on the strobe light amount 
value GV calculated in the FM computing circuit 20, the lens 
drive circuit 23 drives the lens for focusing, and the lens 
encoder 24 detects a lens position. 

[0025] And, the zoom drive circuit 26 controls by driving the 
focal length of the taking lens, and the zoom encoder 27 outputs 
the focal length as required. Furthermore, the release input 
circuit 28 outputs, when an unillustrated release button is 
pressed halfway, a first release signal and outputs, when the 
same is completely pressed, a second release signal to the 
control circuit 37. 

[0026] Furthermore, the magnetic recording circuit 31 is for 
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recording magnetic data on a magnetic recording layer provided 
outside the image plane of the film 5, and the film feeding 
circuit 32 carries out feeding such as winding and rewinding 
of the film 3. 

[0027] In a case where a camera adapter of the present invention 
has been attached to a camera constructed as in the above, an 
overall construction thereof is as shown in Fig. 1. Namely, 
with an adapter portion 35 to be fitted in the camera aperture 
4, an image-forming lens 34 and an imaging element 36 are 
integrally constructed. The image-forming lens 34 and imaging 
element 36 are arranged so that the adapter portion 35 is, when 
being fitted in the aperture 4, positioned on an optical path 
of a subject light. And, an output of this imaging element 
36 is connected to an input of a memory 39 via a preamplifier 
43, a signal processing circuit 44, an A/D conversion circuit 
45, an image compressing circuit 4 6, and a memory drive circuit 
47. 

[0028] Furthermore, a sequence circuit 37 is mutually connected 
to the camera-side control circuit 33, and is also mutually 
connected to a lens protruding amount correcting circuit 38 
and an electronic shutter speed computing circuit 40. And, 
an output of the sequence circuit 37 is connected to inputs 
of the memory drive circuit 47, the signal processing circuit 
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44, an electronic shutter timing circuit 42, and an imaging 
element drive circuit 41. In addition, outputs of the 
electronic shutter timing circuit 42 and imaging element drive 
circuit 41 are connected to an input of the imaging element 
36. 

[0029] In such a construction, the above-described lens 
protruding amount correcting circuit 38 is changed in the 
protruding amount of the lens 1 by insertion of the focusing 
lens 34 even with an identical subject distance, therefore the 
lens protruding amount correcting circuit 38 calculates that 
amount and outputs the same to the sequence circuit 37. 
[0030] And, the electronic shutter speed computing circuit 40 
is changed in the full-aperture f-number of the whole by 
insertion of the focusing lens 34 and therefore calculates, 
in consideration of a sensitivity SVC of the imaging element 
36, on the basis of the following expression (3) , an electronic 
shutter speed TVC at which the imaging element 36 becomes 
appropriate and outputs the same to the control circuit 37. 
[0031] 

AVC0 + TVC = BV + SVC ••■ (3) 

Furthermore, the sequence circuit 37 takes charge of control 
of the overall camera adapter, and carries out data 
communications with the camera-side control circuit 33. And, 
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the imaging element drive circuit 41 outputs a synchronous 
clock of the imaging element 36, and the electronic shutter 
timing circuit 42 controls electronic shutter timing. 
[0032] When a subject image is formed in the imaging element 
36 via the focusing lens 34, signals of this imaging element 
36 are amplified in the preamplifier 43 and then receive 
predetermined image signal processing in the signal processing 
circuit 44, and are converted to digital signals in the A/D 
conversion circuit 45. 

[0033] And, these digital signals are compressed in the image 
compressing circuit 4 6 and are then stored in the memory 39 
via the memory drive circuit 47 . Here, this memory 39 is freely 
attachable and detachable with respect to a camera adapter. 
[0034] Herein, as shown in Fig. 3, ordinarily, even a lens with 
a focal length fl is changed in focal length by insertion of 
a camera adapter. Now, where a focal length of the focusing 
lens 34 is provided as f 2 and a principal point distance between 
the zoom lens 1 and focusing lens 34 is provided as A, a composed 
focal length f is generally expressed by the following 
expression. 
[0035] 

[Numerical expression 1] 
111 A 




[0036] In this Fig. 3, since the focal length becomes 
approximately 1/2, the size of the imaging element 36 also 
becomes 1/2. Here, if there were no image-forming lens 34, 
the imaging element 36 would require a size equal to the 
aperture to obtain a similar angle of view, and the costs would 
become expensive. However, the present invention has solved 
this problem as described above. 

[0037] Moreover, a mechanical layout of a camera adapter of 
the present invention is as shown in Fig. 4. As shown in the 
same drawing, the adapter portion 35 is connected to an 
interchangeable rear cover 65 by a spring 64. And, with 
respect to a camera, this is connected by a camera connector 
66 to enable data communications. As this camera-side 
terminal, a terminal which has been conventionally provided 
for carrying out various adjustments during factory shipment 
is used. Furthermore, symbols 68 denote various integrated 
circuits, wherein the sequence circuit 37 is also included. 
And, a memory card 48 is inserted through an insertion slot 
in the rear of the rear cover, and this is connected to a memory 
connector 67 when being inserted. 

[0038] Hereinafter, referring to a flowchart of Fig. 5, 
operations of the above-described camera will be described. 
With an operation of an unillustrated power switch, when 
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electric power is supplied to the control circuit 33 (step SI) , 
the control circuit 33 carries out a predetermined display on 
the display circuit 30 (step S2) . And, if there is a zoom input 
given by the zoom input circuit 29 (step S3), the control 
circuit 33 carries out zoom control by actuating the zoom drive 
circuit 26 (step 4) . And, when a first release signal is 
outputted from the release input circuit 28 (step S5) by an 
unillustrated release button pressed approximately halfway, 
the control circuit 33 carries out auto-focusing by the AF 
circuit 14 and calculates a reciprocal number 1/1 of a subject 
distance 1 by use of the principal of triangulation (steps S6 
and S7) . 

[0039] Subsequently, the protruding amount computing circuit 
15 reads out a signal of the zoom encoder 27 and computes a 
lens protruding amount based on this signal and the above- 
described 1/1 (steps S8 and S9) . Then, photometry is carried 
out, a DX code of a film cartridge is read out by the DX code 
reading circuit 19, and based on these, AE computing by the 
AE computing circuit 18 is carried out to calculate a 
photometric value (steps S8-S12) . 

[0040] Then, if strobing is necessary (stepS13), FM computing 
by the FM computing circuit is carried out, and after a strobe 
light-emission amount 20 is determined, a shutter speed is 
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determined based on the photometric value (steps S15-S17) . 
In contrast thereto, if strobing is unnecessary, a shutter 
speed is promptly determined (step S14) . 

[0041] Thus, when the unillustrated release button is 
completely pressed and a second release signal is outputted 
to the control circuit 33 f rom the release input circuit 28 

(step S18) , the lens drive circuit 23 makes the lens 1 protrude 
based on the protruding amount determined in advance, and the 
lens shutter 3 is opened to expose the film 5 until a timer 
counts up, namely, for a predetermined time. At this time, 
in a case where the strobe is used, after strobe emitting by 
a strobe emitting circuit 22, the lens shutter 3 is closed 

(steps S19-S25) . Subsequently, the lens is reset, and after 
the film 5 is wound by one frame by the film feeding circuit 
32, magnetic recording is carried out on a magnetic recording 
layer of an image plane of this film", and all operations are 
ended (steps S26-S28) . 

[0042] Next, referring to a flowchart of Fig. 6, operations 
in a case where a camera adapter has been attached to the 
above-described camera will be described. With an operation 
of the unillustrated power switch, when electric power is 
supplied to the control circuit 33 and sequence circuit 37 (step 
S101) , the camera adapter-side sequence circuit 37 carries out 
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data communications with the camera-side control circuit 3, 
and the camera-side control circuit 33 recognizes an attachment 
of the camera adapter (step S102) . 

[0043] The camera-side control circuit 33 transmits, to the 
camera adapter-side sequence circuit 37, focal length data, 
full-aperture f-number data, other correcting data, and zoom 
inhibiting region data. This zoom inhibiting data is data to 
be used if an unusable zoom region occurs as a result of an 
attachment of the image-forming lens 34 (steps S103-S107) . 
Subsequently, if there is a zoom input given by the zoom input 
circuit 29, zoom control is carried out only when it is not 
in the above-described zoom inhibiting region, and if it is 
in the above-described zoom inhibiting region, zooming is 
stopped and warning is given to the display circuit 30. And, 
if there is no zoom input, zooming is stopped (steps S108- 
S114). 

[0044] And, when the unillustrated release button is pressed 
approximately halfway and a first release signal is outputted 
from the release input circuit 28 to the control circuit 33 
(step S110), an AF operation by the AF circuit 14 is carried 
out (step S115) , a reciprocal number 1/1 of a subject distance 
1 is calculated (step S116), a signal of the zoom encoder 27 
is read out (step S117), a focal length fl is calculated (step 
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S118), photometry is carried out to calculate a subject 
brightness BV (step S119) , and the control circuit 33 transmits 
the 1/1, focal length fl, and subject brightness BV to the 
sequence circuit 37 of the adapter (step S120) . 
[0045] Subsequently, at the camera adapter side, the lens 
protruding amount correcting circuit 38 calculates a lens 
protruding amount based on the above-described 1/1 and focal 
length fl (step S121) . Herein, description will be given of 
this computing with reference to Fig. 7. Generally, when a 
lens with a focal length fl is focused on a subject positioned 
at a distance 1 by protruding the whole, a lens protruding 
amount K from an infinity position is expressed by the following 
expression (5) . 
[0046] 

[Numerical expression 2] 

K = — " -(5) 

In addition, if, in terms of zoom lenses, a longitudinal 
magnification of the first group with respect to a film plane 
is (3 2 , a lens protruding amount K is expressed by the following 
expression (6) . 
[0047] 

[Numerical expression 3] 
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And, with the image-forming lens 34 inserted, the above- 
described expression (6) becomes the following expression (7) . 
[0048] 

[Numerical expression 4] 
fl -2 1 

K = — -(7) 

[0049] Herein, f denotes a composite focal length of the 
above-described expression (4), and p 2 denotes a longitudinal 
magnification after composition. As such, the lens protruding 
amount is corrected. Subsequently, necessity of strobing is 
judged based on the subject brightness BV, and if strobing is 
necessary, an FM correcting operation is executed by the FM 
computing circuit 20, a strobe light-emission amount is 
determined by the strobe emitting circuit 22, an electronic 
shutter speed is determined, and a mechanical shutter speed 
is determined. On the other hand, if strobing is unnecessary, 
an electronic shutter speed is determined, and a mechanical 
shutter speed is determined. The above-described electronic 
shutter speed is obtained by the above-described expression 

(3) , and it is necessary to set the above-described mechanical 
shutter speed slightly longer than the electronic shutter speed. 
The lens protruding amount, mechanical shutter speed, and 




strobe light-emission amount are transmitted to the camera side 
(steps S122-S129) . 

[0050] Thus, when the unillustrated release button is 
completely pressed and a second release signal is outputted 
from the release input circuit 28 to the control circuit 33, 
lens protrusion is carried out, and the mechanical shutter is 
opened. When the data is transmitted to the camera adapter, 
the electronic shutter is opened, and the electronic shutter 
is closed after a predetermined time. At this time, if 
strobing is necessary, the strobe is emitted (steps S130-S140) . 
J0051] Furthermore, after an elapse of a predetermined time 
(stepS141), the mechanical shutter is closed, the lens is reset, 
and all operations are ended (steps S142 and S143) . In the 
above, a description has been given of constructions and 
operations of a camera and a camera adapter. Now, description 
will be given of a monitor device for confirming image data 
stored in the memory 39 in a condition where a camera adapter 
has actually been attached with reference to Fig. 8. 
[0052] As shown in this Fig. 8, when the memory 39 is connected 
to a monitor device, digital signals thereof are read out by 
a memory drive circuit 49 . And, the compressed digital signals 
are restored (expanded) by an image restoring circuit .50, . are 
converted to analog signals in a D/A conversion circuit 51, 
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and are outputted to a monitor 53 via a monitor drive circuit 
52, and thus an image is displayed on the monitor 53. At this 
time, a frame number, etc., is instructed by an input circuit 
54, and operation of the whole is controlled by a control 
portion 55. 

[0053] Lastly, description will be given of a modification of 
the aforementioned camera adapter with reference to Fig. 9. 
A camera adapter according to this modification has been made 
while considering a breakage prevention when a lens is 
retracted to collapse a camera. 

[0054] Namely, a positioning portion 62 fitted in the aperture 
4 and a shift frame 63 are fitted in the optical axis direction. 
An image-forming lens 34 and an imaging element 36 are disposed 
therein. A spring 64 is provided between the shift frame 63 
and rear cover 65 and couples these to each other. 

[0055] Therefore, when the taking l^ns is collapsed from a 
condition shown in Fig. 9 (b) to a condition shown in Fig. 9 (a) , 
the shift frame 63 is pushed by a frame 61 of a zoom lens 2 
of the two groups and is retracted, breakage of either can be 
prevented from occurring. 

[0056] As has been described in detail, according to a camera 
adapter of the present invention, an inexpensive camera adapter 
can be provided without impairing the size of a lens shutter 
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camera. Here, according to the above-described embodiments 
of the present invention, constructions as in the following 
can be obtained. 

(1) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system for making 
the imaging element form an image of a region almost equivalent 
to a region which a photographic optical system of a silver 
salt film camera can photograph; a storing means for storing 
an output of the imaging element; a communications means for 
data communications with the silver salt film camera; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, and the communications means 
are arranged, and which is capable of electrically recording 
a subject image by attaching the frame body to the silver salt 
film camera. 

(2) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means for data 
communications with a CPU of the silver salt film camera; and 
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a frame body in which the imaging element, the demagnif ication 
optical system, the storing means, and the communications means 
are arranged and which is constructed so as to insert the 
demagnif ication optical system through an aperture of the 
silver salt film camera, and which is capable of electrically 
recording a subject image by attaching the frame body to the 
silver salt film camera. 

(3) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means which 
is for data communications with a CPU of the silver salt film 
camera and whose communications contents are related to a focus 
adjustment and an exposure adjustment resulting from insertion 
of the demagnif ication optical system; and a frame body in which 
the imaging element, the demagnif ication optical system, the 
storing means, and the communications means are arranged and 
which is constructed so as to insert the demagnif ication 
optical system through an aperture of the silver salt film 
camera, and which is capable of electrically recording a 
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subject image by attaching the frame body to the silver salt 
film camera. 

(4) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means which 
is for data communications with a CPU of the silver salt film 
camera and whose communications contents are related to a 
change in the lens protruding amount resulting from insertion 
of the demagnif ication optical system; and a frame body in which 
the imaging element, the demagnif ication optical system, the 
storing means, and the communications means are arranged and 
which is constructed so as to insert the demagnif ication 
optical system through an aperture of the silver salt film 
camera, and which is capable of electrically recording a 
subject image by attaching the frame body to the silver salt 
film camera. 

(5) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
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equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means which 
carries out data communications with a CPU of the silver salt 
film camera by use of an input/output terminal used for 
adjustments during factory shipment of the silver salt film 
camera; and a frame body in which the imaging element, the 
demagnif ication optical system, the storing means, and the 
communications means are arranged and which is constructed so 
as to insert the demagnif ication optical system through an 
aperture of the silver salt film camera, and which is capable 
of electrically recording a subject image by attaching the 
frame body to the silver salt film camera. 

(6) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means for data 
communications with a CPU of the silver salt film camera; an 
evacuating means for evacuating at least one of the 
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demagnif ication optical system and imaging element when the 
photographic optical system of the silver salt film camera is 
collapsed or is retracted to shorten the focal length; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, the communications means, 
and the comparison means are arranged and which is constructed 
so as to insert the demagnif ication optical system through an 
aperture of the silver salt film camera, and which is capable 
of electrically recording a subject image by attaching the 
frame body to the silver salt film camera. 
[0057] 

[Effects of the Invention] According to the present invention, 
a camera adapter which enables electronic image recording 
without impairing the size of a lens shutter camera can be 
provided. 

[BRIEF DESCRIPTION OF THE DRAWINGS ]- 

[Fig. 1] A view showing an overall construction in a case where 
a camera adapter of the present invention has been attached. 

[Fig. 2] A view showing a camera to which a camera adapter of 
the present invention is to be attached. 

[Fig. 3] Views showing a condition where focal length is changed 
by an attachment of a camera adapter. 

[Fig. 4] A view showing a mechanical layout of a camera adapter 
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of the present invention. 

[Fig. 5] A flowchart showing operations in a case where no 
camera adapter has been attached to a camera. 
[Fig. 6] A flowchart showing operations in a case where a camera 
adapter has been attached to a camera. 

[Fig. 7] Diagrams for explaining computing of a lens protruding 
amount based on 1/1 and focal length fl by the lens protruding 
amount correcting circuit 30. 

[Fig. 8] A view showing a construction of a monitor device to 
confirm image data stored in a memory 39 in a condition where 
a camera adapter has been actually attached. 

[Fig. 9] Views showing a construction of an improved example 
of a camera adapter. 

[Description of Symbols] 

1, 2 ... zoom lens, 3 ... lens shutter, 4 ... aperture, 5 ... film, 
6 ... object lens, 7, 8 ... prism, 9 ... ocular lens, 10 ... 
light-projection lens, 11 ... light-receiving lens, 12 ... IRED, 
13 ... PSD, 14 ... AF circuit, 15 ... protruding amount computing 
circuit, 16 ... AE lens, 17 ... SPD, 18 ... AE computing circuit, 
19 ... DX code reading circuit, 20 ... FM computing circuit, 21 
... light-emission control circuit, 22 ... strobe emitting circuit, 
23 ... lens drive circuit, 24 ... lens encoder, 25 ... shutter control 
circuit, 26... zoom drive circuit, 27 ... zoom encoder, 28 ... release 
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input circuit, 29 ... zoom input circuit, 30 ... display circuit 
31 ... magnetic recording circuit, 32'... film feeding circuit 
33 ... control circuit. 
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[Fig. 1] 

14 AF circuit 

15 Protruding amount computing circuit 

18 AE computing circuit 

20 FM computing circuit 

22 Strobe emitting circuit 

21 Light-emission control circuit 

24 Lens encoder 

23 Lens drive circuit 

25 Shutter control circuit 

26 Zoom drive circuit 

27 Zoom encoder 

19 DX code reading circuit 

30 Display circuit 

28 Release input circuit 

29 Zoom input circuit 
33 Control circuit 

31 Magnetic recording circuit 

32 Film feeding circuit 

37 Sequence circuit 

38 Lens protruding amount correcting circuit 
40 Electronic shutter speed computing circuit 
43 Preamplifier 



44 Signal processing circuit 

45 AID conversion circuit 

46 Image compressing circuit 

47 Memory drive circuit 
39 Memory 

42 Electronic shutter timing circuit 
41 Imaging element drive circuit 



[Fig- 2] 

14 AF circuit 

15 Protruding amount computing circuit 

18 AE computing circuit 

20 FM computing circuit 

22 Strobe emitting circuit 

21 Light-emission control circuit 

24 Lens encoder 

23 Lens drive circuit 

25 Shutter control circuit 

26 Zoom drive circuit 

27 Zoom encoder 

19 DX code reading circuit 
30 Display circuit 

28 Release input circuit 



29 Zoom input circuit 
33 Control circuit 

31 Magnetic recording circuit 

32 Film feeding circuit 
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[Fig. 5] 

51 Power ON 

52 Display ON 

53 Zoom input exists. 

54 Zoom control 

55 IRON 

56 AF operation 

57 1/1 calculation 

SB Zoom encoder read-out 

S9 Lens protruding amount computing 

510 Photometry 

511 DX code read-out 

512 AE computing 

513 Strobe is necessary. 



514 Shutter speed determination 

515 FM computing 

516 Strobe light-emission amount determination 

517 Shutter speed determination 

518 2RON 

519 Lens protrusion 

520 Shutter opening 

521 Timer set start 

522 Timer count-up 

523 Strobe exists. 

524 Strobe light-emission control 

525 Shutter opening 

526 Lens reset 

527 Film feeding 

528 Magnetic recording 

[Fig. 6] 

5101 Power ON 

5102 Adapter exists. 
Conventional camera 

5103 Display ON 

5104 Focal length data transmission 

5105 Full-aperture FN transmission 



5106 Other correcting data transmission 

5107 Zoom inhibiting data transmission 

51 08 Zoom input exists. 

5109 Zoom stop 
S1101RON 

5111 Zoom inhibiting region 

51 12 Zoom control 

5113 Zoom stop 

5114 Warning 

5115 AF operation 

5116 1/I calculation 

51 17 Zoom encoder read-out 

5118 Focal length calculation 

5119 Photometry 

5120 Transmission of 1/1 data, focal length, and photometric value 

5121 Lens protruding amount correcting operation 

5122 Strobe is necessary. 

5123 Electronic shutter speed determination 

5124 Mechanical shutter speed determination 

5125 Transmission of lens protruding amount, mechanical shutter speed, 
strobe light-emission amount 

5126 FM correcting operation 

5127 Strobe light-emission amount determination 



5128 Electronic shutter speed determination 

5129 Mechanical shutter speed determination 

5130 2R ON 

5131 Lens protrusion 

5132 Mechanical shutter opening 

5133 Timer 2 set start 

5134 Mechanical shutter opening 
Signal transmission 

5135 Electronic shutter opening 

5136 Timer 1 set start 

5137 Timer 1 count-up 

5138 Strobe exists. 

5139 Strobe radiation 

5140 Electronic shutter closing 

5141 Timer 2 count-up 

5142 Mechanical shutter closing 

5143 Lens reset 

[Fig. 8] 

48 Memory 

49 Memory drive circuit 

50 Image restoring circuit 

51 D/A conversion circuit 



52 Monitor drive circuit 

53 Monitor 

55 Control portion 

54 Input circuit 
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